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Although the primary goal of the Sudbury
Neutrino Observatory (SNO) is the measure-
ment of neutrinos from the Sun, there will be
a sizable number of events from muons and neu-
trinos produced in the atmosphere. The study of
these events is interesting in terms of the back-
ground which they may provide as well as the
physics that may reveal on their own:

e A muon passing through the detector can pro-
duce lower energy events in the detector via
spallation or decay, and these events can serve
as a background for solar neutrino analyses.

e Evidence of neutrino oscillations have been re-
ported based on the observation of neutrinos
produced in the atmosphere. Because of the
large depth of the SNO detector, the analysis
can be extended to higher energy by exam-
ining events crossing the detector from direc-
tions somewhat above and below the horizon.

Solar neutrino events in the SNO detector have
Cherenkov light produced over a distance of a
few cm. The high energy events may have light
produced over distances of a few cm to 19 m.
Clearly the techniques used to analyses these two
classes of events must be very different. The
LBNL SNO group has devised algorithms for
identification and reconstruction of the high en-
ergy events. A plot of the angular distribution
for the fit high energy events is displayed in Fig-
ure 1. The solid curves show the predicted muon
rates based on parameterizations of the fluxes of
muons at atmospheric neutrinos at the surface of
the earth and the propagation of muons through
the local rock. The agreement between the mea-
sured muons and this prediction is quite good.
We are also encouraged by the apparent flatten-
ing of the of the distribution for cos @ < 0.4 indi-
cating a sensitivity to events from atmospheric
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Figure 1: Zenith angle distribution for muons ob-
served in the SNO detector. Values of cosf ~ 1
are coming from above.

neutrinos at # > 65°. Examination of the ef-
ficiencies of the high energy event analysis is
underway, and some improvements to the algo-
rithms are being considered.

An investigation of the rates of solar neutrino
backgrounds from spallation and decay products
associated with the high energy events is shown
elsewhere in this report.



